We show that Z polarization measurement is useful for distinguishing the signal decay chain of the 'golden region' [1] in the minimal supersymmetric standard model(MSSM) parameter space, which involves the stop decay oft 2 →t 1 + Z, from other decay chains involving the neutralino decay ofχ 0 2 →χ 0 1 + Z in different MSSM scenarios.
Recently, Perelstein and Spethmann investigated the 'golden region' in the MSSM parameter space, where the amount of fine-tuning is minimized while expermental constraints are satisfied [1] . The decay of a heavier stop into a lighter stop and a Z boson,t 2 →t 1 Z, is kinematically allowed through the golden region. For instance, a benchmark point of the golden region in Ref. [1] provides stop masses, mt 2 = 700 GeV, mt 1 = 400 GeV with branching ratio B(t 2 →t 1 Z) = 31%. Then, the cascade decay in Fig.1 (a) provides a characteristic signature of the golden region scenario at the LHC. However, the interpretation of the golden region signature can be obscured by other types of cascade decays such as the one in Fig.1 (b) involving the neutralino decayχ 0 2 →χ 0 1 Z, which is realized in different MSSM scenarios but produces the same final state particles as the chain in Fig.1 (a) . In this note, we show that one way of distinguishing the two confusing decay chains in Fig.1 , is to investigate Z boson polarization in the decay chains. For the stop decayt 2 (p) →t 1 (q) + Z(k, λ), where p, q and k denote 4-momenta of the particles, and λ = ±1, 0 indicate the helicities of Z boson, the matrix element is given by
For transverse polarizaion vectors ǫ(k, λ) of Z boson, we have p·ǫ(k, ±1) = q ·ǫ(k, ±1) = 0 in the rest frame of the decaying stopt 2 , so that transverse Z polarization does not appear but only longitudinally polarized Z boson is produced from the stop decay in the rest frame. In the laboratory frame wheret 2 has non-zero spatial momentum, transverse Z polarization is developed through the so-called Wigner rotation [2] even though it is absent in the stop rest frame. However, because of large mass hierarchy between the decaying stop and Z boson for the golden region scenario, the Wigner rotation effect is so negligible that the Z boson from the stop decay in the laboratory frame is still dominantly longitudinal.
On the other hand, both of transverse and longitudinal Z polarizations are available iñ χ 0 2 →χ 0 1 +Z(λ) decay processes. In the rest frame of decaying neutralino, the relevant decay rates are given by [3] Γ[χ
where m 1 and m 2 are the masses ofχ
. And the vector and axial vector couplings V and A of the Z boson to the neutralino currents are expressed in terms of the neutralino mixing matrix elements [4] . Although the relative production rates of longitudinal and transverse Z polarizations in theχ The Z polarization can be reconstructed through lepton angular distribution in leptonic Fig.2 (a) shows the leptonic angular distribution of Z → l + l − decay in the Z rest frame with respect to the Z polarization direction, where Z bosons come from On the other hand, the corresponding lepton angular distribution for the case where Z is produced from neutralino decay ofχ Fig.2 (b) . Here, as a specific numerical example, we set the neutralino masses as mχ0 The two decay chains in Fig.1 exhibit very distinctive lepton angular distributions in our example so that they can be clearly distinguished experimentally, even though more careful studies including detector responce, event selection cuts and the SM background would need to be performed.
In summary, we showed that Z polarization is useful to discriminate the signal decay chain of the golden region scenario which involves the stop decayt 2 →t 1 Z, from other decay chains including the neutralino decayχ 
